transformants.
48
Genomic DNA of P. chrysosporium ME-446 was extracted from mycelia using
49
ISOPLANT II (Nippon Gene, Tokyo) and was then used as template for the PCR 50 amplification of the full-length genomic xr gene (1144 bp) using the specific primers 51 PcXRF1 and PcXRR1. The obtained PCR product was ligated into the cloning vector 52 pMD20-T (Takara Bio, Shiga, Japan) and introduced into Escherichia coli DH5α for 53 sequencing. Primers XRF1 and XRR1 were designed to amplify the xr gene and 54 introduce an Xba I site for cloning into the expression plasmid pPsGPD-pro, which was 55 generated in our previous study (12). The amplified DNA fragment was digested with 56 Xba I and cloned into Xba I-digested pPsGPD-pro, yielding plasmid pPsGPD-XR.
57
After pPsGPD-XR was sequenced to verify the absence of PCR errors, it was 58 co-transformed with pPsURA5 using the PEG method into UV-64 protoplasts that were 59 prepared by a standard technique using cellulases (13). Co-transformed clones (X strains) were identified by PCR with the primers gpdF1 and XRR2, which were 61 designed to amplify the recombinant xr gene. A total of 13 strains (X1-13) that were 62 co-transformed with pPsGPD-XR and pPsURA5 were obtained.
63
The effect of recombinant xr expression on xylitol production by the X strains was 64 next investigated. P. sordida YK-624 (WT) and the X strains were incubated on PDA 65 plates at 30 C for 3 days, and 10-mm diameter disks were then punched out from the 66 growing edge of the mycelia using a sterile cork borer. Two mycelial disks for each 67 strain were placed into a 100-mL Erlenmeyer flask containing 10 mL nitrogen-limited
68
Kirk medium (14) supplemented with 1.5% xylose as a carbon source, and the flask was shown) and was therefore selected for subsequent analyses.
76
We next analyzed the transcription levels of xr by RT-PCR and measured the XR -60, Bioresour. Technol., 126, 137-141 (2012) . Table 1 Oligonucleotides used as primers in this study. 
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